CREATION OF THE LEAD ABATEMENT STRIKE TEAM
Philadelphia, as one of the oldest U.S. cities, has identified a high prevalence of elevated blood lead levels (EBLLs), levels of 10 µg/dL or higher, in children for many years. The Philadelphia Department of Public Health (PDPH) has operated a Childhood Lead Poisoning Prevention Program (CLPPP) for decades. Estimated prevalence of EBLLs based on results of children's screening tests reported to the PDPH reached a peak of 52% of screening tests in 1993. Of the 42,583 children screened in the calendar year 2002, 12.2% had blood lead levels (BLLs) of 10 µg/dL or higher, which represents 5, 194 children. This indicates a large number of affected children. As of 2002, 2,327 children have been offered case management (tracking of environmental, medical, and other interventions) as a result of having been identified with two venous BLLs of 15 µg/dL or higher, or one BLL of 20 µg/dL or higher. Most American children are exposed to lead through residence in older housing that has deteriorated lead-based paint, and house dust and soil contaminated by lead from paint and other environmental sources. [1] [2] [3] As of year 2000, a total of 590,071 occupied housing units were located in the city; of these, 92% were built before 1980 and 75% were built before 1960. 4 Additionally, 57% of pre-1978 units (an estimated 310,000 households) and 60% of pre-1960 units (an estimated 250,000 households) were occupied by low-income households. These households might defer routine maintenance, an action which leads to property deterioration. The use of lead-based paint in residential housing was not prohibited until 1978, and properties built before this year are likely to have lead paint present. Therefore, due to its housing profile, Philadelphia would be expected to be at greater risk for housing with lead-based paint hazards than cities with newer housing.
The Philadelphia Lead Abatement Strike Team (LAST) was developed by the CLPPP of the PDPH in 2002 in response to increased community awareness of lead poisoning and concern about lack of environmental remediation for identified lead hazards in residences occupied by children with known EBLLs. An assessment of the extent of the problem revealed a large number of backlog properties (approximately 1,400). These properties had been inspected, lead hazards identified, and order letters issued for hazard remediation but no satisfactory remediation (lead hazard control [LHC]) had been achieved. This problem was compounded by ongoing identification of new cases of children with EBLLs and their residences; in the first two years of LAST, 834 new housing cases also were identified.
Historically, this lack of remediation had arisen for several reasons. One reason was lack of funding or resources for direct intervention on the part of the health department in the absence of property owner action, despite CLPPP staff members appealing to the city to increase funding for this. Second, because many of the children with EBLLs lived in older and more deteriorated sections of the city, much of the housing was found to need basic systems repair (BSR) work, particularly roofing and plumbing work. Commonly, water leaks were identified alongside deteriorated paint hazards and were thought to have triggered the chipping and peeling of the paint. Logically, the BSR work would need to be done prior to lead remediation to maintain the stability of the painted surfaces. A third reason involved concern about whether strict enforcement would lead to landlord abandonment of properties, and subsequently to more homelessness in the city. Lastly, in the past when cases had been brought to the court system, the common resolution had been for the judge to order remediation to be done by the health department. These cases were not prioritized by degree of risk to the child, blood lead level, or in any other way. Prior to LAST, the CLPPP had fewer resources and staff members available to carry out court-ordered remediation work. Much of the existing funding was specifically allocated to a certain population or circumstance, such as low-income owner occupants. Due to the large number of properties with lead-based paint in Philadelphia, even the several previously-awarded Department of Housing and Urban Development (HUD) grants for LHC work did not cover nearly enough of the housing requiring this work.
The issue gained a higher profile in early 2002 when lead poisoning prevention advocates from the citywide Philadelphia Lead Poisoning Prevention Coalition, convened by a local children's advocacy organization, gave testimony about the severity of the problem at city council budget hearings that was well-received by council members and top-elected officials. The Coalition had been meeting for almost 20 years, and members include children's advocates, health care workers, lawyers, tenants' rights advocates, nurse researchers, CLPPP staff members, and parents of children with lead poisoning. The advocacy group convening the coalition had published a report in early 2002 on lead poisoning in Philadelphia, with data on prevalence and a map indicating the number of cases of children with lead poisoning in each council district. 5 The heightened awareness of this ongoing preventable environmental health problem, coupled with strong support by the Philadelphia Health Commissioner's Office to tackle this problem with renewed energy and vigor, led to the appropriation of $1.5 million dollars from the city budget for environmental remediation of lead-hazardous homes. Priority would be given to new cases to prevent them from being added to the backlog inventory. The LAST initiative was also a natural outgrowth of two other initiatives created by the Mayor: the Year of the Child and the Neighborhood Transformation Initiative.
THE HEALTH AND HOUSING COLLABORATION GROUPS
In order to foster collaboration and effect change quickly, a LAST health and housing policy work group was convened by Philadelphia's Managing Director's Office. In Philadelphia, the Managing Director carries out the daily running of the city in conjunction with the Mayor. The Managing Director's Office lent a sense of legitimacy and urgency to the process by issuing the LAST initiative as a directive from the Mayor's Office and by coordinating the inter-agency meetings. It resulted in bringing together on a bimonthly basis the health commissioner, other public health department staff members, high-level staff members from all of the key city housing agencies, and representatives from the city's Law Office, Department of Human Services, Office of Emergency Public Health Reports / May-June 2005 / Volume 120 Shelters and Services, Department of Licenses and Inspections, and Philadelphia Housing Authority. Policy was to be determined at these bimonthly meetings and executed at the programmatic level by the various agencies working in conjunction with each other. A bimonthly program meeting of staff members who would be involved in implementation of the initiative was organized, as well. These meetings ensured that policy goals were translated into actual program activities. Key goals of these groups included (1) improvement of health code enforcement (for lead hazards); (2) development of an infrastructure for rapid lead hazard remediation and for temporary relocation of affected occupants; (3) development of mechanisms to carry out BSR work expeditiously prior to lead remediation; (4) planning for continued funding of lead hazard remediation work; and (5) long-term planning to make housing lead-safe and improve housing quality in general.
INNOVATIVE ENFORCEMENT STRATEGY: LEAD COURT
Enforcement for the remediation of identified lead hazards (or LHC work) was strengthened and facilitated considerably with the development of the Lead Court, a judicial court created specifically for cases involving non-compliance of property owners in response to remediation orders issued by the health department. Judges hearing and city lawyers prosecuting these cases received background information on lead exposure and lead poisoning by health department staff members in preparation for their duties. As of November 2002, the Lead Court heard approximately 15 cases per day during three daily sessions per week. As of January 2005, the Lead Court has been able to consolidate into meeting two days per week, hearing approximately 20 cases per day. Many of the backlog properties were entered into the court process upon its initiation. In addition, over time, new properties were added to the court list using the protocol described below.
After home inspection, owners of properties that are found to have lead hazards are issued order letters to abate specific lead hazards to achieve compliance. During subsequent inspections, compliance is determined by visual inspection and dust wipe clearance following the Environmental Protection Agency (EPA) lead dust standards. (Generally, full abatement of all lead-based paint in a residence is not required, since removal of intact paint might cause further lead exposure with improperly-done work. However, all surfaces must be smooth and intact and dust wipe levels must be under EPA standards.) Cases are sent to court for hearings if the re-inspection of properties following a 30 day period reveals the continuing presence of these hazards and/or failure to meet dust wipe clearance. If non-compliance is determined after the re-inspection, a complaint is filed by the court administration and a hearing date is set. Then the complaint, which includes copies of the order and re-inspection letter, is hand-delivered to the property owner. The owner is expected to appear in court or face significant fines, typically $1,000 each for both failure to appear in court and failure to complete the LHC work. These fines might be raised to a maximum of $5,000, or, alternatively, waived if the owner demonstrates sufficient progress toward completion of the work.
If work is progressing in the case, a set judgment is given for additional time to complete the work, usually within 30 to 60 days. Therefore, a property owner may have several court appearances before a final determination is made on the property; as of September 2004, the average number of appearances was 2.6 and the average length of time in the court system was 108 days. Occasionally, if work is not progressing, the judge will order the LHC work to be done by the PDPH at the owners' expense. After one year of operation of Lead Court, 1,821 cases had been logged by the Law Department to be processed for court filing, 1,274 cases had been heard in court (which includes cases that have been heard one or more times), and 752 had ended through court action. Of these, 489 were brought into compliance, 93 became vacant (these properties then are inspected by the Department of Licenses and Inspection to verify the vacancy; owners are required to obtain a vacant property license, and they cannot allow re-occupancy if outstanding violations exist, such as those for lead hazards), 165 were ordered by the court to have the work done by the health department (which CLPPP prioritizes by presence of children and their BLLs), and five cases ended for other reasons. As of January 2005, Lead Court is still operational and considered to be one of the most effective courts in the city.
DEVELOPMENT OF INFRASTRUCTURE FOR LHC WORK
The development of an infrastructure for rapid LHC work by creating a group of reliable lead abatement contractors and expanding the capacity of the health department's LHC team was crucial to effecting rapid remediation of homes. Six private Pennsylvania-certified lead abatement contractors came under contract with CLPPP for LHC work, and two crews of health department staff members were formed to do additional LHC work. The work is standardized by a write-up of work orders by CLPPP personnel as to surfaces and areas involved, and a specific treatment is determined for each area of the property in question. A written work specification report is generated and any needed BSR work is specified. Typical specifications might include surface paint stabilization, replacement of windows and doors, and installment of vinyl floors to give a cleanable surface to remove lead-contaminated dust. A relocation coordinator is notified if the family needs temporary relocation, and the case is assigned to the next available certified contractor. The contractor is expected to complete the work within a two-week time frame, and the work must pass visual inspection and lead dust clearance testing by the CLPPP staff members for payment to be completed (and re-occupancy to occur).
Rapidly executed LHC work was facilitated further by the creation of temporary relocation capacity. This capacity was developed and managed by the Office of Emergency Shelters and Services. It consisted of moving occupants from properties undergoing LHC work to apartments and hotel rooms for the duration of the remediation until dust wipe clearance was achieved on the property. As of July 2002, 11 units were being utilized for this purpose. Generally, the work has been accomplished in several weeks time, although larger properties require longer periods of time for LHC. The work can be carried out much faster and more safely with the family away from the work site. Some families may be able to self-relocate to friends' or relatives' homes, but not all have this capability. Therefore, the development of this temporary relocation capacity has been a major achievement of the LAST program.
The infrastructure for obtaining BSR work prior to LHC work through several city housing agencies was harder to establish. This work was necessary because many systems problems, such as water leaks generated by faulty roofing or plumbing, could exacerbate chipping and peeling of paint and render the LHC work useless or incomplete. The Philadelphia Housing Development Corporation, through the Office of Housing and Community Development, had an existing program for BSR work (including electrical, roofing, plumbing, structural, and heating/ventilation/air conditioning work) for low-income property owners. However, the wait time was extensive (due to many homeowners competing for a limited amount of funded work each year), and this did not fit readily with the need to do rapid BSR work prior to LHC work. Through application for and granting of some state money for BSR work, homes awaiting BSR prior to the LHC work could be repaired in a more expeditious manner, for this work could be given higher priority. Once (1) the family applies and is qualified, (2) funding becomes available, and (3) a contractor is secured, the actual repair work generally takes about one week, depending on the extent of work needed for a specific house. With this additional funding, the BSR work is much less of an impediment to completion of LHC work.
With the development of an infrastructure that enables efficient and expeditious LHC, it was imperative to establish long-term financing to continue this necessary work. In this manner, new cases could be quickly addressed and the backlog cases could be completed and closed out. The program has since received $3.1 million for LHC, $0.8 million for a healthy home program from HUD, and $0.25 million from the Cities United through Science Program for proactive environmental evaluation and remediation in the homes of expectant or new mothers. LAST will continue to seek funding from all available sources to continue performing the LHC work in a timely manner.
PROGRAM ACHIEVEMENTS AND LIMITATIONS
Since the LAST program was created, the number of properties that have achieved compliance for lead hazard remediation has increased substantially. These include properties from the 1,400 backlog properties roster and the 834 properties newly-identified during the first two years of LAST as housing children with EBLLs. In 2001, prior to implementation of LAST, 159 properties came into compliance through LHC work: 131 by the owner and 28 by city crews. LAST began on April 1, 2002. During 2002, 332 properties were remediated: 232 by the owner, 38 by city crews, and 62 by LAST contractors. For 2003, 617 properties received LHC: 473 by the owner, 18 by city crews, and 126 by LAST contractors-a 388% increase from 2001. In the first two years of the LAST program, a total of 1,037 properties housing 1,476 children were remediated. Of the backlog cases, 827 cases were closed (635 came into compliance, 155 had become vacant, and 13 had been demolished) with 597 properties remaining to be remediated. Of the newly-identified cases, 402 came into compliance with 432 remaining to be remediated. These data are summarized in Tables 1 and 2 , and Figures 1 and 2 . Geometric mean BLLs of Philadelphia children have been consistently trending downward. The mean has gone from 8.33 in 1996 to 4.73 in 2003 (see Table 3 ), an improvement comparable with the 2002 national geometric mean BLL of 2.2 in children aged 1-5 years. 6 All of these accomplishments represent the legacy of the newly created collaboration between health and housing agencies in the city of Philadelphia. In addition to the successes, some limitations and weaknesses of the LAST process were identified. These include the following: (1) the interdependence of the various agencies such that each partner needs to do its job, on time and in a correct manner, to move the program forward; (2) the degree and type of bureaucracy can vary between agencies and cause undue delays; (3) some agencies are more enthusiastic about participation in the LAST process than others, which may hamper certain projects; (4) increased enforcement has resulted in some property abandonment (approximately 200 properties) by landlords; and (5) the ongoing goal of completing LHC work in many properties depends on the city's successful and continuing procurement of outside funding, particularly for low-income, owner-occupied properties (which is now easier with a solid infrastructure in place).
WHY DID THIS COLLABORATION WORK?
Several factors helped to initiate and then ensure the success of the LAST program. Successful citizen advocacy for lead poisoning prevention interventions helped to mobilize support from community members, city council members, and elected officials. Strong support from the Mayor and the Health Commissioner was important for setting the right tone and agenda for collaboration among the involved departments. In addition, the Managing Director's Office mandated the collaboration process and organized the collaboration meetings, further ensuring that involved agencies would participate and come to the table willing to put in their share of the work process. The different agencies were urged to relate to one another using communication, collaboration, and cooperation. Further, the dedication of the health department staff members as the lead agency was tremendously important. Also, benefits of LAST have included much improved enforcement and a dramatic 
STRATEGIC PLANNING FOR THE FUTURE OF HOUSING IMPROVEMENT
Since implementation of the LAST program, the group has been discussing various strategies for utilizing the infrastructure created for secondary interventions for lead poisoning in developing interventions for primary prevention of lead poisoning. This would involve screening and assessing housing for possible lead hazards and requiring LHC work to be done to prevent the lead poisoning of actual or future residents. Primary prevention of lead poisoning has been recommended as the superior prevention strategy, due to the limits of secondary prevention in protecting children from the permanent harm of lead exposure. 7, 8 The Lead Safe Babies Program was created to provide lead poisoning prevention education to pregnant women and mothers of young babies. 9 It has since added a component in which these homes receive lead dust testing at the time of enrollment (sometime during pregnancy or the infant's first year of life). Families in homes with elevated dust levels have been offered comprehensive lead dust cleanings and, due to private grant funding, a certain number of these homes will be able to receive lead remediation, therefore accomplishing primary prevention among some of the highest risk populations.
CONCLUSIONS
Successful advocacy for lead poisoning prevention interventions and close collaboration, cooperation, and communication among health, housing, and other city representatives in Philadelphia have led to tremendous gains in the development of a lead poisoning prevention infrastructure, which has resulted in a huge increase in the number of properties that could be remediated of lead-based paint hazards. This has led to secondary prevention of further lead poisoning for EBLL children, and ultimately, this will lead to primary prevention as new children reside in these units. With such an infrastructure development, LHC work will be able to continue for properties identified with lead hazards that house EBLL children, as well as present the potential to remediate lead hazards in a property prior to the lead poisoning of a resident child. This is truly an accomplishment in the mission to keep the children of Philadelphia safe and healthy.
